Al terations in early auditory evoked potentials (EAEP) in individuals with demyelinating disease are suggestive of lesions in the brainstem. Aim: this study aims to evaluate the prevalence of hearing disorders and altered EAEP in multiple sclerosis (MS) patients. Materials and method: sixteen female and nine male patients with a defined diagnosis of multiple sclerosis took part in this study. All individuals underwent hearing and EAEP tests. The wave forms were categorized according to Jerger (1986) . Results: fifty EAEP tests were carried out; 70% were classified as type I (normal response) according to Jerger's criteria. Altered EAEP results in at least one ear were classified into types II, III, IV or V according to Jerger. Females accounted for 31.25% of alterations, and males 44.44%, adding up to 36% of all cases. Conclusions: these findings stress the importance of looking at EAEP in cases where there is suspicion of demyelinating disease and in patients with a defined diagnosis for MS.
INTRODUCTION
Brainstem auditory evoked potentials (BAEP) are short latency potentials generated in the auditory nerve and in the auditory pathways of the brainstem as the cochlea is activated in frequencies ranging between 2000 and 4000Hz after the introduction of sound stimuli. They are characterized by a series of positive peak waves that come up within the first 10 milliseconds (ms) and that represent the summation of the neural activity of one or more sites. The more important waves are the rising ones, namely I, III, and V l . BAEP results are altered in neurologic disorders introduced by tumors, diffuse lesions, demyelinating diseases, or functional disorders 2 . Multiple sclerosis (MS) is the most common type of demyelinating disease and the main cause of neurologic damage in young adults. This is a slow, progressive disease that features periods of symptom exacerbation and remission 3 and huge variation between individuals, depending on the site of the lesion 4 . BAEP tests in individuals with demyelinating disease are important to assess central nervous system involvement 5 . The incidence of altered results in MS patients reported in the literature varies considerably. Wave I is almost always normal in patients without hearing loss. The anomalies found in patients with MS include: prolonged wave latency and intervals between peaks; reduced amplitude on wave V; reduced wave V/I amplitude ratio; absent wave V 6 . The goal of this study is to assess the incidence of hearing disorders and altered BAEP test results in individuals with multiple sclerosis, looking at hearing thresholds and absolute latencies, intervals between peaks, wave characteristics, morphology and reproducibility.
MATERIALS AND METHOD
This study was approved by the UFMG-COEP Ethics Committee under permit 052/2004. Sixteen female and nine male patients from the Multiple Sclerosis Research Center (Centro de Investigação em Esclerose Múltipla -CIEM) were enrolled in the study. All had clinically defined diagnosis for multiple sclerosis according to the criteria set by Poser 7 . Clinical manifestations were categorized according to the principles proposed by Lubin and Reingold 8 . The female patient group's age ranged between 33 and 53 years (mean 42.6 years) while the male patient group was aged between 24 and 56 years (mean 38 years).
All patients were interviewed and underwent clinical ENT examination, tympanometry, tone audiometry, and BAEP tests.
The criteria defined by Russo 9 were used to sort tympanometry results. Audiometry results were classified according to the principles defined by Davis and Silverman 10 .
On the BAEP tests we used a sound stimulus of 1024 clicks introduced by a TDH-39 rarefied polarity supra-auricular transducer in 100ms pulses, at 60dB of sound pressure level above the psychoacoustic threshold of each subject. Stimuli were presented in one ear at a time, masked by white noise in the contralateral ear at 30dB SPL.
High pass filters at 3000Hz and low pass filters at 100Hz were used. Clicks were introduced at a rate of 13.1/ sec on the right ear and then on the left ear.
The criteria defined by Munhoz 11 were used to define normal BAEP findings.
Waves were categorized as defined by Jerger 12 : Type I: normal response; all waves (I-V) had normal latencies and between peak intervals.
Type II: prolonged interval I-V. Type III: degraded wave form; poor morphology; peaks hard to tell apart and/or reduced amplitude; and/ or altered amplitude ratios.
Type IV: absent last waves; absent last waves, first waves present with normal latency.
Type V: extremely altered response or only wave I normal.
RESULTS
Fifty-six percent of the 25 patients enrolled in the study had acute remissive MS, as shown in Table 1 . Sixtyeight percent of the patients had tone hearing thresholds within normal range, and other cases of hearing loss did not interfere with BAEP acquisition (Tables 2 and 3) .
From the 50 BAEP tests done, 70% were categorized as type I. Prolonged intervals between peaks I-V were found in 6.25% of the female subjects and 11.11% of the male patients, and they were categorized as type II. Wave form degradation and poor morphology was found in 5.55% of the male group, and they were categorized as type III. Type IV was not found. Type V, with more altered tracings, occurred in 18.75% of females and 22.22% of males (Table 4) .
Subjects with types II, III, and IV were considered to have altered BAEP results in at least one ear. Thirtysix percent of the patients had altered BAEP results, with incidences of 31.25% among females and 44.44% among males (Table 5) .
Individual values of absolute latency and between peak intervals in MS patients can be seen on Charts 1 and 2. http://www.rborl.org.br / e-mail: revista@aborlccf.org.br 
